Leguminosas do cerrado by Kirkbride Junior, Joseph H.
OCORRÉNCIA DE LEGUMINOSAS ARBÓREAS 
(OCCURRENCE OF LEGUMINOUS TREES) 

LEGUMES OF THE CERRADO 
JOSEPH H. KIRKBRIDEJUNIOR' 
ABSTRACT - The Cerrado is a type ofsavanna vegetation which covers 20% of Brazil. It 
is an environment with nutrient poor soils. Legumes are one source of nitrogen for 
agriculture in the Cerrado. There are 59 genera with 548 species ofLeguminosae reported 
to occur in Cerrado vegetation. It is recommended that the search for nitrogen fixing 
legumes be concentrated in tribes Caesalpinieae and Detarieae and genus Chamaecrista 
of subfamily Caesalpinioidcae, lxi tribe ML'noseae and genus Enterolobium of subfamily 
Mimosoideíze, and in tribes Dipteiyxeae, Dalbergieae, Phaseoleae and Aeschynomene and 
genera Swartzia, Acosmium and Bowdichia of subfamily Fapilinoideae. 
Index terms: N. fixation, nodules,Rhizobhun. 
LEGUMINOSAS DO CERRADO 
RESUMO O Cerrado é um tipo de savana que cobre quase 20% do território brasileiro, 
constituindo-se num ambiente de solos pobres em nutrientes. As leguminosas s3o uma 
fonte natural de nitrogênio para a agricultura no Cerrado. Há 59 gêneros e cerca de 548 
espécies de leguminosas conhecidas nesta regiâo. A pesquisa sobre leguminosas fixadoras 
de nitrogênio deve ser concentrada nos seguintes grupos: tribos Caesalpinieae e Detarieae, 
e no gênero Chameecrista da subfamília Caesalpinioideae; na tribo Mimoseae e no gênero 
Entero/obium da subfamília MimosQideae; nas tribos Dipteryxeae, Dalbergieae, Phaseo-
leae e Aeschynomene e nos gêneros Swartzia, Acosmium e Bowdichia da subfamília 
Papi ionoideae. 
Termos para indexaç5o: Fixaç5o de N 2 . nódulos, Rhizobium. 
INTRODUCTION 
Central Brazil is dominated by a form of savamia vegetation konwn as "Cerrado", sensu lato (s.lj. 
Within the region other forms of vegetation, such as various types of forests and inundated grasslands, 
occur, but their presence is a minor element in the area. Due to the Cerrado's dominance, this region is 
frequently designated as a distinct vegetational province on a world-wide scale, the Cerrado Province 
(Fiten 1972 and Rizzini 1979). 
Recently, there has been renewed interest iii agricultural expansion in the Cerrado, s.I., as clearly 
shown by the estabiishment of the Centro de Pesquisa Agropecuária dos Cerrados near the federal capi-
tal, lii 1975, and the fourth and fifth Simposia on the Cerrado (Ferri 1977, Marchetti & Machado 1982). 
This is a logical development following better understanding of conditions in the Cerrado, s.l., region. 
Adequate light and water conibined with the generally excellent physical properties of the soil indicate 
a large potential for successful agriculture in fonner areas of Cerrado, s.L, vegetation. The two factors 
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most limiting agricultural production in the Cerrado, si., are low soil fertility and irregular occurrence 
of rainfail (Goedert 1982). The former may be overcome by the proper appllcation of various elements 
including nitrogen (Galvâb & Lopes 1982), but the ever increasing costs of these additives will certainly 
affect agricultural expansion in Central Brazil and the Cerrado, si., in the future. 
The objective of the present study is to survey fite native legume flora of the Cerrado, s.l., vegeta-
tion in relation to the probable ability of its members to nodulate and fix nitrogen. This information 
MII fadiitate the investigation and use of native legumes iii order to improve soU fertility iii the Cerrado, 
si., region ofBrazil. 
CERRADO 
Distribution 
Cerrado, si., vegetation covers approximately 1.8 mlffion square kilometers of Brazil, or about 
20% of its land.surface. Tbis is ahnost the entire state of Goiás, more than half of the states of 
Minas Gerais, Mato Grosso and Mato Grosso do Sul, and significant portions of the states of Bahia, Ma 
ranho and Piauí. This combined area is approximately 10% greater than the Iand-surface occupied by 
fite European Economic Comniunity. (Fig. 1). 
A portion of the Cerrado, si., extends from southern Mato Grosso do Sul into Paraguay, and a 
detached area of Cerrado, s.l., occurs in Bolivia. Aside from these two relatively insignificant areas of 
Cerrado, si., in Bolivia and Paraguay, Cerrado, s.l., vegetation occurs only iii Brazil and nowhere else iri 
the world. 
Physionomy and Classification 
The overail appearance of Cerrado, s.l., vegetation is highly variable, ranging from open grasslands, 
with only small, scattered shrubs whose height is equal to or lesa than that of tlie grass and forb layer, ali 
the way, to tail, denso forms which are frequently considered as a type of forest. But Cerrado, si., is 
easily distinguished from all other types of savanna by the characteristic features of the woody elements 
in the vegetation (Warming 1973, Liten 1972 and Eiten 1982). The trees and shrubs generally have 
rather large, silif leaves or large compound leaves with tiny to large leaflets. Soft, hairy or mesomorphic 
leaves are infrequent. Frequently they have fewer branches and consequently more open crowns than are 
common lii trees and shrubs of tropical mesophytic forests or of temperate forests. Branches are often 
rather thick right to thelr tips, and the bark of trunks and branches is usually very thick and furrowed. 
The characteristic which lends itself to instant recognition of a Cerrado, si., is lhe tortuosity of the 
trees and shrubs. This tortuosity results from several common aspects of growth: frequent death of 
lhe stem and branch apices; assumption of apical growth by a lateral branch; conunonly a large angle 
between lhe mother axes and their branches; and that the growth of new wood and thick bark obscures 
the former apices and lhe fact that the new apices have arisen from lateral branches. (Fig. 2). 
The classification and description of Cerrado, si., vegetation lias traditionally been on a physio-
nomic basis related to lhe density and height of the woody elements (Eiten 1972, Eiten 1979, Coutinho 
1978). Eiten (1972) lias summarized much of lhe confusion in the classification of lhe Cerrado, si., 
vegetalion. The rural inhabitants of Central Brazil have, in my opinion, devised the most satisfactory 
classification of the Cerrado, si., vegetation into five categories: Cerradão, Cerrado, sensus stricto (s.sj; 
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Campo Cerrado; Campo Sujo; and Campo Limpo. These divisions were used by Goodland 
(Goodland 1971, Goodland & Ferri 1979) in lUz now classical phytosociological study of 110 stands of 
Cerrado, s.1., in westem Minas Gerais. Unfortunately, he did not encounter Campo Limpo in that region, 
and so did not include it itt his study. He clearly demonstrated that the Cerrado, s.1., vegetation forms a 
physionomic gradient which can be convenienfly divided luto the above five categories based on the 
characteristics derived from the arboreal element of the vegetation (Table 1). It is clearly evident from 
Goodland's data that the Cerrado, si., forms a continuous gradient often difficult to classify because of 
its overlapping characteristics. Campo Limpo is defmed as a tree-less grassland with only a few, scattered 
shrubs whose height is equal to or lesa than that of the grass and forb layer. As a corollary of this defini-
tion, Campo Limpo vegetation should give very low or zero values for the characteristics presented in 
Table 1. (Fig. 3). 
TABLE 1. Characteristics of Cerrado, s.I., vegetation ia western Minas Gerais, adapted from Goodland (1971). 
Category CerradSo Cerrado (s.$) Campo Cerrado Campo Sujo 
Canopy(%) 46 19 3 1 
(15-85) (1-55) (0.15) (0-2) 
Tree height (m) 9 6 4 3 
(6-18) (4-8) (3-6) (1-5) 
Trees/ha 3215 2253 1408 849 
(1631-4925) (836-3976) (335-2928) (226-2070) 
Basal area/ha (cm 2 x io) 312.8 167.6 76.1 29.8 
(202.9-513.3) (62.2-253.4) (16.9-141.7) (9.7-60.0) 
Tree species/ha 55 43 36 31 
(40-72) (26-60) (18-52) (19-43) 
Speeies Density 
As in many other studies on fite Cerrado, si., those of species density are few and difficult to 
compare. In areas of Cerrado, s.s., in the state of So Paulo and near the Federal Capital, Brasília, there 
were approxirnately 300 species of vascular plants per ha (Eiten 1982) and 320 (Heringer 1971), respec-
tively. Eiten (1978) has found in only 0.1 ha of Cerrado, s.s., near Brasília 230 species of vascular plants! 
In a few tens of square km of Cerrado, s.s, the vascular flora may reach as many as 700-800 species 
(Warming 1973, Eiten 1971). The Cerrado, si., vegetation has a very high species diversity which is 
comparable to that of Amazon forests, consequently a very rich flora. The Leguminosae were the most 
important family in frequency and species number encountered by Goodland & Ferri (1979) in his 
study. 
Rainf ali 
The annual rainfail in the Cerrado, s.l., varies from 1,000 to 1,700 mm/year (Goedert 1982). The 
distribution of the precipitation is strongly seasonal. There is au annual wet season of 6 to 8 months 
which extends from about October to April, and a dry season of 4 to 6 months which stretches from 
approximately May to September. The coolest period of the year coincides with the dxiest. 
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More than 90% of the total annual precipitation occurs during the wet season which generaily 
begins between the fifteenth of September and the fifteenth of October. The rains are usually of short 
duration and very intense. Frequently, there oceur, during the wet season, periods of 8 to 22 days or 
more without ram; these periods are very unpredictable, and are called the "veranico". 
SoU Fertility 
In general, lhe soils of the Cerrado, s.l., are oxisois of various types, the most frequent of which 
are the red latosois (Goedert 1982). The soiis are deepand well drained withgood structure; consequent-
ly, they have a 10w capacity to retain water and are, therefore, highly leached with a low natural fertil. 
ity. Because of their excellent physical properties, they are well adapted to mechanical cuitivation. 
The most extensive study of soil characteristics in relation to the categories of Cerrado, si., 
vegetation is that of Lopes & Cox (1977). They sampied the topsoil of 520 sUes scattered over approxi-
mately one third of the Cerrado, si., region. flieir resuits (Table 2) show a high correlation between 
vegetation type and soil fertility, low stature.iow fertility, high stature-high fertility. The physionomic 
gradient is matched by a fertility gradient. 
In general, the Cerrado, s.1., soils have a very 10w fertility (Table 2). The cation exchange capacity 
is very Iow, and consequentiy the sum of exchangeable bases (K, Ca and Mg) is also Iow. The acidity 
is relatively high, and as a result the percent saturation of AI is usually above 50 0/. and the levei of P is 
iow. The high acidity and the leveis of Al and P may be strongjy influenced by the low level of Ca. The 
resuits of others (Eiten 1972, Goodiand & Ferri 1979, Ribeiro et al. 1981, Haridasan 1982, Miranda 
et ai. 1982) vaiy considerably froin those of Lopes & Cox (1977), but the general correlation ofthe sou 
fertilmty gradient and lhe physionomic gradient persists. This variation of soil fertiity in lhe Cerrado, 
si., is a natural consequence of the immense area of Cerrado, si., and lhe consequent variation in parent 
materials. 
TABLE 2. Mean topsoil characteristics of faia vegetation types of Cerrado, si., from 520 sites in central Brazil, 
adapted from Lopes & Cox (1977). 
Campo Limpo Campo Cerrado Cerrado (s.$) Cerrad5o 
pH (H20) 4.87 4.94 5.00 5.14 
Organic matter (%) 2.21 2.33 2.35 2.32 
Exch. Ca (meq/100 ml) 0.20 0.33 0.45 0.69 
Exch. Mg (rneq/100 ml) 0.06 0.13 0.21 0.38 
Exch. K (meq/lOOmI) 0.08 0.10 0.11 0.13 
Exch. AI (meq/100 ml) 0.74 0.63 0.66 0.61 
Eff.CEC(meq/lOOmI) 1.08 1.19 	 - 1.43 1.81 
AI saturation (%) 66 58 54 44 
Extr. P 0.50 0.51 0.94 2.10 
Extr. Zn 0.58 0.61 0.66 0.67 
Extr. Cu 0.60 0.79 0.94 1.32 
Extr. Mn 5.40 10.30 15.90 22.90 
Extr. Fe 35.70 33.90 33.00 27.10 
Clay (%) 33 36 34 34 
SiIt(%) 20 16 15 16 
Sand(%) 46 48 51 53 
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LEGUMES OF THE CERRADO 
In order to determine ali thê legumes known from the Cerrado, si., data were gathered from two 
sources: the herbarium of the Universidade de Brasília and from lhe literature. The Universidade de 
Brasilia, with approximately 90,000 specimes in its herbarium, undoubtedly has lhe most representative 
herbarium for lhe Cerrado, s.l., in Brazil. Since lhe founding of lhe herbarium iii 1963, it has been the 
central focus aí taxonomic research in lhe Cerrado, si. The family Leguminosae was examined, and if 
any species was represented by specimes labeled as coming from Cerrado, si., vegetation, then lhe genus 
and species were considered lo occur in lhe Cerrado, si. Also, any mention of habit was noted. 
The principal literature ou lhe Cerrado, s.1., was also searched. There were three useful types: 
1) taxonomie check lists (Ferri 1969, Goodland 1970, Eiten 1971, Rizzini 1971, Heringer et ai. 1977); 
2) taxonomic revisions (Irwin & Bameby 1978, 1982, Ferreira & Costa 1979); and 3) ecological studies 
(Heringer 1971, Ratter et ai. 1973, 1977, Warming 1973, Coodland & Ferri 1979, Cesar 1980, Ratter 
1980, Ribeiro etal. 1981). 
The genera and species were then compared lo lhe literature on nodulating legumes (Allen & 
Álien 1981, Halliday & Nakao 1982, University of Hawaii 1983) and lists of recently discovered nitrogen 
fixing legumes (S.M. Faria, E.M.R. da Silva, A.A. Franco & J. Diibereiner, pers. comm.) to discover 
which had previously been reported as nodulated. Doubtful and questionable reports were excluded. 
Table 3 presents lhe results of thesê searches. Seventy twa genera and five hundred and twenty 
seven species of legumes are known or reported froni the Cerrado, s.I. 65% of lhe genera have one or 
more species reported as nodulators, and 12% of the species are reported as nodulators. Almost none aí 
lhe species reported to nodulate were examined in the Cerrado, s.l., or Brazil. The majority are either 
wide spread species which were investigated elsewhere or species under cultivation. 
Taxonomic Organization 
In 1978, lhe first International Legume Conference was held under lhe auspices of lhe Royal 
Botanie Gardens, Kew. Two .thirds of the results aí this conference were published in Advances in 
Legume Systematics (Polhili & Raven 1981). In lhe first parI, a new classification of the subfamílies, 
tribes, subtribes and genera aí legumes is presented. This classification is a synthesis of lhe knowledge 
of 28 aí lhe leading taxonomists now actively working on the systematics of lhe legumes. - 
The classification is very similar to and partially based ou lhat of Benlham (1865), as modified 
by Hutchinson (1964). Generaily, most of lhe changes from lhe classifications of Bentham and aí 
Hutchinson are minor reorganizations of tribes, subtribes and genera, to reflect recently discovered 
information in such areas as chemistry and cytology and lhe latest systematic studies on various scattered 
taxa wilhin lhe legumes. 
Some of lhe final decisions did support important existing dispositions ar created new fundamental 
realignments. One aí lhe most basic desicions was to maintain lhe grouping as a single family, wilh lhree 
subfaniiies. Much af lhe newer evidence over.whelmingly supports lhis arrangement. Between the 
subfamiies, lhe most significant change was the transfer af tribe Swartzieae (ram subfamily Caesalpi-
nioideae lo a basal position in subfamily Papilionoideae. This repositioning is supported by wood ana-
tomy, by nodulation proclivity and by chemistry, as well as various aspects of morphology. 
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TABLE 3. Genera of Leguminosae-known or reported to occur in Cerrado, si., vegetation with their total number of 
species and the number in the Cerrado, si., with the number of species reported as positive or negative 
nodulators and their habit ia the Cerrado, s.l. (T = tree; 8 a shrub; II a  herb; V a vine). 
Genus 
No. of Species 
World 	 Cerrado (s.t.) 
Nodulation Reports 
World 	 Cerrado (s.i.) 
Positive 	 Negative 	 Positive 	 Negative Habit 
AbrusAdans. 17 1 5 . 1 H 
Aceda Miii. 1200 4 200 11 1 TS 
Acosmium Schott in Spreng 16 6 1 - 	 - TS 
Aeschynomene L. 150 7 44 . 4 	 . HS 
Amburana Schwacke & Taub. 1-2 1 - 
Andira 20 8 4 1 1 IS 
Arac/jisL. 60 5 10 - 1 HS 
Baubinia L. 250 17 O 27 . TS 
BowdichiaKunth 4 3 1 1 1 	 1 T 
CaesalpiníaL 100 1 15 . 	 1 T 
Cailiandra Benth. 200 9 12 3 . 	 1 TSR 
Calopogonium Desv. 8 2 3 - - 	 - 5 
Camptosema Hook. & Arn. 12 8 - - - 	 - 5 
CassiaL. 30 1 T 
Cenostigma Tui. 6 2 - - - 	 - TS 
Centroobium Mart. ex Benth. 6 1 - - - 	 - - 
Centrosema (DCJ Benth. 45 9 8 - 3 	 - V 
Chaetoca/yx DC. 12 2 - 2 - 	 - V 
Chamaecrista Moench. 250 137 SHT 
ClitoriaL. 70 2 8 - 1 	 - 5H 
Collaea DC. 3 4 - - 5 
Copa!fera L. 25-30 tO 1 1 - TS 
Cratylla Mart. ex Benth. 5 2 1 - 1 	 - 5V 
Crotalaria L. 600 18 145 - 8 	 - 5H 
Da/berg/aL.f. 100 7 15 1 1 	 - T 
Desmodium Desv. 300 9 76 7 	 - 5H 
DialiumL. 40 1 2 2 1 
Dimorphandra Schott in Sprengel 25 3 1 - - 	 - T 
Dioclea Kunth. 30 6 2 - - 	 - 5V 
DipteryxSchreb. 10 2 - 1 . 	 - T 
DiptychandraTui. 3 2 - - - 	 - 5 
Entero/obium Mart. 5 4 3 - - 	 - T 
Eriosema (DC.) G.Don 130 26 29 - 3 	 - 5H 
Eryt/irinaL 108 4 30 - 1 	 - T 
Galactia P. Br. 55 21 6 - - 	 - 5V 
Harpalyce Mcc. & Sesse ex DC. 20 4 - - - 	
- 8 
HymenaeaL. 16 4 1 1 1 	 1 T 
Indiofera L. 700 3 193 3 1 	 O SH 
/ngaMili. 350 3 14 4 - 	 - TS 
Lonchocarpus Kunth 100 2 II 1 - 	 - - 
Luetzelburgia Harms 6 1 - - - 	 - - 
LupinusL. 200 3 56 - - 	 - H 
Machaerium Pers. 120 10 5 - 2 	 - IS 
Mimosa L. 400-450 50 25 3 6 	 - 8 
MyrocarpusAuem. 4 1 1 - - 	 - - 
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TABLE 3. Continuation 
Genus 
No. of Species 
World 	 Cerrado (s.i.) 
Noduiation Reports 
World 	 Cerrado (si.) 
Positive 	 Negative 	 Positive 	 Negativa Habit 
ParkiaR.Br. 40 1 5 2 - 	 - T 
Peltogyne Vogei 23 2 1 - 	 . T 
Pei-landra Benth. 6 6 - - . 	 . SV 
Phaseolus L. 50 17 21 - VSH 
Piptadenia Benth. IS 4 1 2 - T 
Pitheeellabium Mart. 20 2 13 1 
Plathymenia Benth. 4 2 - - 	 . T 
Platypodium Vogal 1-2 3 - . - 	 . TS 
Poedllanthe Benth. 7 1 
Poiretia Vent. 6 3 - 	 - S 
Pterocarpus Jacq. 20 1 14 - 	 - 
Pterodon Vogei 6 2 - . - 	 . T 
R/,ynchosia Lour. 200 4 57 . 1 VH 
mede//e/la Harms 3 1 - - 	 - S 
$chranck/aWilid. 19 1 2 - - 	 - 3 
Sclero/obiwn Vogel 35 4 2 - 1 	 - T 
$enna Miii. 240 28 SHT 
Strynphnodendron Mart. 20 8 2 . 1 	 - TS 
StylosanthesSw. 25 16 18 . 8 	 - 3H 
Swartz/aSchreber 135 8 10 . 1 	 - TS 
Sweetia Sprengei 1 1 
Tephrosia Pers. 400 4 95 - 1 	 - H 
Tipuana (Benth.) Benth. 1 1 1 - 1 	 - - 
Vatairea Aubi. 7 1 - - . 	 - T 
VignaSavi 150 1 46 - - 	 - - 
Zornia J.F. Gmel. 80 7 12 - 2 HS 
The order of presentation of subfamilies, tribes and genera has been drastically altered to agree 
with the idea that the most primitive member of a taxon should appear first in a linear sequence. So, the 
subfamiies are presented in the following sequence: Caesalpinioideae, Mimoso ideae and Papillonoideae. 
Subfamily Caesalpinioideae 
Within the Caesalpinioideae, three basic lhes have been recognized without any apparent extant 
connections between thern (Poililil et ai. 1981). The basal elements of these radiations are the 
Gladitsia group of genera, subtribe Ceratoniinae of tribe Cassieae and subtribe Cercidinae of tribe Cerci-
deae. Gladitsia and Gymnocladus exhib!t a number of primitive characters: functionally unisexual 
fiowers, scarcely differentiated tepais, stigma bilobed and fruit which dehisce like a foilicle. These 
genera are undoubtedly lii a basal position on the primary radiation of the family which gave risc to the 
Mimosoideae and Papilionoideae. (Fig. 4). 
Pesq. agropec. bras., Brasília, 19 sin: 23-46, jun. 1984. 
30 
TABLE 4. Tho Cerrado, s.I., genera of subfamily Qzesa!pinioideae (Lega minosae) in systematic order and numbered 
according lo Poihull & Raven (1981), 
tribo CAESALPINIEAE 
1 c. 	 ScIe,olobiwn group 
1.4 Se/ero/obium Vogei 
1.5 Diptychanclra  Tui. 
lo. 	 Caesalpinia group 
1.21 Cenostigma Tuli. 
1.25 Caesa/pin/a L. 
1h. Dimorpbandra group 
1.43 Dimorphand,a Schott in Sprengei 
2. 	 tribo CASSIEAE 
2b 	 subtribe DiaIiinae ID 
2.3 Dia/iam L. 
2d. 	 subtribe Cassiinae 
2.18 Cassia L. emend Caert. 
2.17 Senna Miii. 
2.18 Chamaecrista Moench 
3. tribo CEHCIDEA 
subtribe Bauhiniinae 
3.4 Saab mia L. 
4. tribo DETARIEAE 
4c. Kymenaea group 
4.22 Pe/tyogyne Vogei 
4.23 Hymenaea L. 
4e. Vetar/um group 
4.43 Copaifera L. 
Fiowers of Ceratonia are unisexual, lack petais and have an exposed disc which produces nectar. 
This genus is in a basal position to the less extensive radiation which gave rise to the assembiage of 
Cassia, si. (Polhili et ai. 1981). 
Cercia'eae have a calyx tube and a well developed coroila, but their biobed leaves with palmate 
nervation and their seeds with lhe tens above the micropyle rather than below are characteristics encoun-
tered nowhere else iii the legumes. Also, Cercis is the only genus in lhe family to have retained the basic 
chromosome number, n = 7 (Goldblatt 1981). This relatively liniited radiation has led to the genus 
Bavhinia (Polhili et ai. 1981). 
Tribe Caesalpinieae comes flrst in lhe linear order because it has the most primitive genera lii the 
famity, G!editsia and Gymocladus, as members. In the Cerrado, si., it is represented by five genera and 
twelve species (Tables 3 and 4). Two genera, Sclerolobiwn and Di,norphandra, are reported as nodula. 
tors; one, Caesalpinia as a non-nodulator; and two, Diptychandra and Cenostigma, have not been 
examined. The most primitive members of the tribe are not present in the Cerrado, si., but scattered 
members of the other major groupings are represented. Sclerolobium and Diptychandra are members of 
the Selerolobium group of genera which occupy a central position within the tiibe intermediate between 
subfamily Papilionoideae, the Caesalpinia group and lhe tribe Detarieae. The Coesalpinia group is repre- 
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senled by Cenostigma and Caesalpinia, while the Dimorphandra group is represenled only by the genus 
Dimorphandra. The Iatter group is importanl as lhe connecting link to subfamily Mimo soideae. The tribe 
is not richiy represented by species in lhe Cerrado, s.1., but ali of its various leveis of advancement and 
more important, pivotai generie groups are each sparseiy represented. 
The next tribe in linear order (Tabie 4) is Cassieae. This is lhe radiation which lias resuited iii 
Gisskr, s.l. Irwin & Barneby (1981) have significantiy reorganized lhe tribe. They created five subtribes 
which represent lhe leveis of advancement attained within lhe tribe, and lhe ultimate subtribe, Cassiinae, 
is Canta, s.l., of Bentham (1871), divided into three genera, Canta L. emend Gaertner, s.s., Senna Mifi. 
and Chamaecrista Moench. Rizzini (1971) has reported that Dialium guianensis (AubL) Sandw. is a 
constituent of Cerrado, s.l., vegetation, bul Bentham (1870) reported il lo occur oniy mn forests of 
Amazônia and of coaslai Bahia. For this reason, 1 doubl lhe report of its occurrence in Cerrado, si., 
vegetation. Consequentiy, this radiaüon is represented in the Cerrado, si., only by Cassiinae. lIs species 
comprise 31% of lhe legume flora o! lhe Cerrado, si. Irwin and Bameby's generic reorganization (1982), 
based on floral characlers, is signiíicanl because lhe non-noduialors occur lii Cassia, s.s., and Senna and 
the nodulators iii E'hamaecrista (Corby 1981, Irwin & Bameby 1982); lhe syslematic arrangemenl, based 
on morphologicai characters, corresponds with lhe abilily or lack of it lo nodulate. Chamaecrista, wilh 
137 species in lhe Cerrado, s.i., is dominaled by shrubs and herbs with few Irees. 
Tribe Cercidcae is lhe third major radialion wilhin lhe Caesalpinoideae. 11 is even more hmited 
lhan lhe Cassieae; two leveis of advancement have been recognized within il, sublribe Cercidinae, lhe 
more primilive, and sublribe Bauhinünae, lhe more advanced (Wunderlin eI ai. 1981). Bauhinia is lhe 
only member of lhe tribe known iii lhe Cerrado, s.l., bul ilhas been reporled to be a non-noduialor. 
The finai Iribe, Detarieae, in a linear order with represenlalives iii lhe Cerrado, si., is part of a 
secondary radiation which has concentraled on co-adaplalion wilh animais and consequentiy has greal 
variation in ils floral struclures (Cowan & Poihill 1981). Some lhe iargest, finesl legume lrees iii lhe 
Cerrado, si., occur in lhis lribe, species o! Copaifera and J-fymenaea. The lhird Cerrado, s.l., genus of lhis 
tribe, Peüyogyne, has been reporled lo be a non.noduialor. The noduialion status of Copaifera and 
Hymenea is unciear; C. officinalis (Jacq.) L and H. courbaril L. have been reporled on differenl occa-
sions lo be nondulalors or non.nodulalors (Alien & Allen 1981). 
In lhe Caesalpinioideae, lhe genera and species found are lhe more advanced ones in lhe lribe The 
Cassiinae have undergone explosive radialion in lhe Cerrado, si., and dominale all lhe olher genera wilh 
79% of lhe Caesalpinoideae species. 
SubfamilyMimosoideae 
The subfamily Mimosoideae, wilh approximaleiy one lhird as many genera as lhe Caesalpinoidcae, 
is organizalionally simpler. There are three principal groups wilhin lhe Mimosoideae, lhe tribesMimoseae, 
Ácacieae and ingeae (rabies, Ehas 1981). The Mimoseae is lhe leasl advanced of lhe lhree, wilhvarious 
phenelic iinks wilh lhe Dimorphandra group of Caesalpinioideae. XIs members are frequenl in lhe Cerrado, 
si., and comrnoniy Irees of low slature. II has been broken up into a sedes of lweive generic groups 
based on complexes of characlers (Lewis & Elias 1981). The Flathymenia group consisls soiely of lhe 
Soulh Ámerican genus Flathymenia which -lias characlerislics in common wílh lhe Entada group and 
iinks lo lhe Dimorphand.ra group. The Piptadenia group is also apparenlly iinked more or iess direclly lo 
lhe Dimorphandra group. The group is heid logelher by oniy Iwo characlers, compound polien and a 
slyie hp narrowed lo a small porale sligma, bul is olherwise veiy diverse in ils floral slructure and could 
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TABLE S. The Cerrado, s.I., genera of subfaznily Mimosoideae ia systcmatic order and numbered according to Poilsili 
& Raven (1981). 
1. 	 tribo PARKIEAE 
1.2 ParkiaR.Br. 
3. tribo MIMOSEAE 
3g. Plathymenia group 
3.14 P/athymenia Benth. 
31. 	 Piptadenia group 
3.19 Stryphnodendron Mart. 
3.21 Piptadenia Benth. 
3.27 Mimosa L. 
3.28 Schranckia Witid. 
4. tribo ACACIEAE 
4.2 Acacia Miii. 
S. 	 tribo INGEAE 
5.2 Inga Miii. 
5.6 Entero/obium Mart. 
5.7 Ca//iandra Benth. 
5.8 Pithece/Iobium Mart. 
be divided into two groups based on seed and fruit characters (Lewis & Elias 1981). Stryphnodendron 
and Piptadenia form a pair of genera with Stryphnodendron, most similar to fite Dimorphandra group. 
Mimosa and Schranckia form a second more advanced pair, with phenetic Iinks between Fiptadenia and 
Mimosa Stryphnodendron and Schrankia are reported as nodulators, while Piptadenia and Mimosa 
are reported to have both nodulating and non-nodulating species. 
Âcacieae and Jngeae are the more advanced groups, and they are closely related, separated only by 
free filainents iii Acacieae and united filaments in the Ingeae. Acacieae consists of but tow genera: 
Faidherbia A. Chev., which is monotypic and endemic to tropical and subtropical Africa, and Ácacia 
(Vassal 1981). Ácacia is pantropical with about 1,200 species of which over half are found in Australia. 
Ácacia is predominately a nodulator, but does have various non-nodulated species. It is represented in 
fite Cerrado, s.l., by only four species. 
Tribo Ingeae is a serlous taxonomic problem (Nielsen 1981). Generic boundaxies within this tribe 
have fluctuated wildy and are still uncertain for some genera. Three of the Cerrado, s.l., genera, Inga, 
Cailiandra and Pithecellobium, are reported to have nodulating and non-nodulating species. Enterlobium 
is known so far to have only nodulating species, and is also very similar to Álbizia Durazz. where its 
species could be accomodated easily (Nielsen 1981). 
Elias (1981) has pointed out the anomalous character of tribe Parkieae. Fentaclethra and Parkia 
are joined together in the tribe by their united, imbricated sepals. Pentaclethra is one of the most primi-
tive genera iii the subfamily, and Parida is one of fite most advanced, probably an off-shoot of the Ingeae 
(Bias 1981). One species of Parkia occurs iii the Cerrado, s.l. 
The Mimosoideae has all of its main limes of radiation represented in the Cerrado, s.l. Àlthough its 
species total is approximately 50% greater than that of the Caesalpinioideae, in the Cerrado, s.1., it only 
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has 42% as many species as fite Caesalpinioides. Its larger genera, that is Acacia with 1,200 species;Mbno-
sa with 400-450 species and Inga wlth approximately 350 species, have nol exploslvely radiated into 
lhe Cerrado, s.l., as Chamaecrista has. 
Subfamily Papilionoideae 
The subfamily Fapiionoideae, with twlce as many genera and Iwo and a haif limes as many species 
as the Caesalpinioideae and Mimosoideae combined, has a more complex and ramified radiation. Iii lhe 
last few years, there has been a general grouping of tribes imo five main limes: lhe tribe Sophoreae, lhe 
genistoide alilance, lhe galegoid complex, the advanced tropical Iribes and the temperate epulvinate 
series(Polhilletal. 1981,PoIhill 1981). 
The Sophoreae is lhe diverse basal group which is linked, via tribe Swanzicae, lo the Sclerolobiu,n 
group of tribe Cacsalpinieae (Polhili et al. 1981, Polhili 1981). The Swartzieac, in their fiower structure, 
are equal to lhe Caesalpinioideae, but titeir wood anatomy, nodulation and chemistry link them intima-
tely to lhe Papilionoideae (Cowan 1981, Polhuli 1981, Polhill et al. 1981). The Siwrtzieae and fite 
Sophoreae are lhe grouping of genera with free stamens. In lhe Sophorcae, there is a general trend froin 
lhe Caesalpinioideae androecium and corolla lo thal lypical of lhe Fapilionoideae, with alI of the various 
inlermediate grades preseni. 
'Pie Swartzeac are represented only by the genus Swartzia in the Cerrado, s.l. (Table 6). The So-
phoreac are reported lo be represented by six genera. The Sophoreae can be divided into three general 
leveis of increasing fiower specialization (Polhili 1981 a): 1) tiowers regular, Cadia group withAcosmium 
and Myrocarpus in lhe Cerrado, si.; 2) fiowers with lhe vexifium differenliated and lhe other four petals 
more or less equal, Myroxylon group with Sweetia, Luetzelbuigia and Amburiana; and 3) fiowers with 
progressive dffferentlatiion of lhe wings and keel-petals, Dussia group with Bowdichia 
The huge galegoid complex dominates lhe center of lhe subfamlly. 11 is separated from lhe Sopho-
reae by union of lhe staxnens, presence of canavanine and general stabilizalion of the base chromosome 
number aix - 11 or 10 in lhe tropical woody members (Polhili etal. 1981). The Cerrado, si., members 
of lhe complex are from lhe Iribes Dipteryxeae, Da!beg1eae and Abreaa Dipteryxeae with Dipteryx 
and Ftcrodon in lhe Cerrado, si., and Dalbergieae with nine genera are typical meitnbers of lhe complex. 
Their genera are intportant constituents of lhe arboreal flora and produce some of lhe ftnest quality 
woods for cabmnel making. The Abreae wilh bul a single genus, Abris, are considered lo be an outlier 
of the complex (Polhili 1981 b). The only member of lhe genus known rarely from lhe Cerrado, si., is 
A. precatorius L. whose origin is uncertain and often considered as an Asian species introduced into lhe 
New World (Benlham 1859.62). 
The leniperate epulvinale series is easily distinguished by absence of lhe basal foliar pulvinus, 
closure of lhe vascular system and leaves tending lo be distichous and with phloent transfer cells (Polhili 
cl ai. 1981). As its name indicates, practically ali of its members are lemperate and alio mainly herba-
ceous. The series is absent from the Cerrado, si., and so will not be treated furlher. 
The remainder of lhe pulvinate series (fite advanced tropical tribes) can be subdivided into a core, 
lhe Tephrosieae, and a series of advanced, mainly lropical tribes which cluster aboul it. The group as a 
whole shows increased specialization and variation in floral strueture and reduced varialion in rool nod-
ules, leaves, inflorescences, fruits, seeds and seedlings (Polhlll eI ai. 1981). The Tephrosieae, as Iraditionaily 
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TABLE 6. The Cerrado, a.?., genera of subfamily Papil/onoideae (Legurninosae) in systematic order and numbered 
accordíng to Folhili & Raven (1981). 
tribe SWARTZJEAE 
1.2 	 Swartz/a Schreber 
tribo $OPHOREAE 
2a. Cadiagroup 
2.2 Acosmium Schott in Sprengei 
2.3 Myrocarpus Aliem 
2b. Myroxy/an group 
2.10 Sweet/a Sprengei 
2.11 Luetze/burg/a Harms 
2.13 Amburana Schwacke & Taub. 
29. 	 Dussia group 
2.34 Bowd/chia iCunth 
3. tribo DIPTERVXEAE 
3.1 D/pteryx Schreb. 
3.3 Pterodon Vogei 
4. tribo DALBERGIEAE 
4.1 Andira A.L. Juas. 
4.3 Vata/rea Aubi. 
4.5 Machaer/um Pera. 
4.6 Da/berQia ijnn. f. 
4.8 Centro/oh/um Mart. ex Benth. 
4.10 Pterocarpus Jacq. 
4.11 Tipuana (Benth.) Benth. 
4.12 P/atypod/um Vogei 
4.17 A/Se//e//a Harms 
S. 	 tribeABREAE 
5.1 A/nus Adans. 
6. 	 tribo TEPKROSIEAE 
Lonchocarpus Kunth. 
Poedllant/,e Benth. 
Teph,os/a Pera. 
8. tribe INDIGOFEREA 
8.2 Indigofera L. 
9. tribo DESMODIEAE 
subtribe Desmodiinao 
9.9 Desm ad/um Desv. 
10. tribo PHASEOLEAE 
lOa. subtribo Erythrininae 
10.1 Eryt/ir/na L. 
lOb. subtribe Diocieinae 
10.10 D/oc/ea Kunth 
10.17 Camptosema Hook. & Asn. 
10.18 Craty//a Mart. ex Benth. 
10.19 Co//aea DC. 
10.20 Ga/actia P. Browne 
10.21 Ca/opogonium Desy. 
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TABLE 6. Contirniation 
lOf. subtribe Clitoriinae 
10.45 Centrosema (DC.) Benth. 
10.46 Periandra Benth. 
10.47 Clitoria L. 
109. subtribe Phaseolinae 
10.65 Vigna Savi 
10.71 Phaseo/ua L. 
10h. subtribe Cajaninae 
10.81 Rhynchosia Lour. 
10.82 Eriosema (DC.) G. Don 
14. tribeAESCHVNOMENEAE 
14a. subtribe Ormocarpinae 
14.6 Chaetocalyx DC. 
14b. subtribe Aeschynomeninae 
14.8 Aeschynomene L. 
14d. subtribe Poiretiinae 
14.19 Po/retia Vent. 
14.20 Zornia J.F. GmeI. 
1 4e. subtribe Stylosanthinae 
14.24 Sty/osanthes Swartz 
14.25 Aracl,is L. 
24. tribe BRONGNIARTIEAE 
24.2 Harpa/yce Moc. & Sesse ex DC. 
29. tribe CROTALARIEAE 
29.6 Crota/aria L. 
32. tribo GENISTEAE 
32a. subtribe Lupininae 
32.1 Lu4oinus L. 
organized into genera, have a number a inseparable genera (Geesink 1981), and their reorganizátion is 
continuing. Around the Tephrosieae are various advaneed tribes of which five are found in the Cerrado, 
si.: Indigofereae, Desmodieae, Fhaseoleae, Áeschynomeneae and Brongnianieae. These are principally 
New World tribes except for Fhaseoleae that is pantropical. Of the five tribes, it has the most representa-
tives in the Cerrado, si,, with fourteen genera which are either vines, shrubs or herbs except Erythrina 
which is reported to have four arboreal species. Next iii importance iii the Cerrado, s.l., is theAeschyno-
meneae with aix genera. There is apecial emphasis on members of this tribe in the Brazilian agricultural 
research because some genera, especiallyStylosantheg, offer promise in pasture improvement and because 
the center of diversity of Árachis is in the drier arcas of Brazil. The Indigofereae and Desmodieae are 
represented iii the Cerrado, s.l., by only their type genera, both of which are large, diverse and pantropie-
al. Polhilt (1981) lias suggested that the Brongnianieae have tribal status only because they have a 
straight radicle combined with a relatively advanced flower, and inferred that the tribe could easily be 
accomodated within the Tephrosieae It is represented in the Cerrado, si., by four species ofHarpalyce, 
ali shrubs. 
The genistoid alliance is a lateral group which has evolved iii arcas of Mediterrancan climate ali 
over the world, with two main lines: one iii the southem hemisphere and another in the northern hemis- 
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phere (Polhui et ai. 1981, Poilulil 1981). Many of lhe specializations of other groups are brought togelher 
here, but lhe trends do not seeni to resembie those of lhe other groups. Crotalaria of lhe Crota latieae 
and Lupinus of lhe Lupinineae are encountered in lhe Cerrado, s.1. These are two of the most advanced 
genera in the alliance which suggest that lhe Cerrado, s.l., is nol a major center of development for lhe 
alliance and that only its most advanced members have come into the Cerrado, si., after they had 
undergone evolution and dispersal. 
The Papilionoideae is represented in lhe Cerrado, si., by ali of lhe major tropical radiations which 
are present iii lhe New World. The genistoid alliance is represented by its most advanced members which 
were probably lhe resulta of later introductions. The temperate epulvinate series is not represented aI 
ali. Like lhe Mimosoideae, no one genus in lhe Fapilionoideae has adapted and radiated explosively as 
has Chamaecrista. Consequently, lhe Papilionoideae lias just 252 species in lhe Cerrado, si., which is 
only 19% more lhan lhe Caesalpinioideae, altough lhere are six limes as many species in Papilionoideae 
than lii Caesalpinioideae. 
RECOMMENDATIONS 
In lhe subfamily Caesalpinioideae, special efforl lo determine nodulation capacity should be 
concentraled on members of lhe Iribe Caesalpinieae, lhe genus Chamaecrista and lhe tribe Detarieae. 
Caesalpinieae has some fine arboreal species, such as lhose of Sclerolobium and Dimorphandra, which 
are very frequent ia lhe Cerrado, si. Chamacerista, with 137 species reported from lhe Cerrado, si., 
has lhe greatest variation of any legume genus, and wilh lhe recenl exceilent revision of Irwin & Bameby 
(1978, 1982) will be easy lo work wilh. Detarieae has some of lhe funesl Cerrado, s.l., trees in lhe genera 
Hymenea and apaif,-a, but so far lhe nodulation reporls for lhese genera are conflicling and need 
clarification. 
In subfamily Mimosoideae, special sludy should be concentrated on tribe Mimoseae and lhe genus 
Enterolobium. Within Mimoseae occur several genera of high frequency, such as Stiyphnodendron and 
lhe genus Mimosa, which with 50 species or more is the second largest legume genus in lhe Cerrado, si., 
and is also ver>'  variable. Enterolobium isa frequent arboreal elemenl in lhe Cerrado, si. 
In subfamily Papilionoideae, effort should be concentrated on tribes Dipteiyxeae, Dalbergieae, 
Fhaseoleae and Aeschynomene, and on lhe genera Swartzia, Acosmium and Bowdichia. Dipteryxeae 
and Doibergieae have lhe majority of lhe arboreal species in lhe subfamily and produce some of lhe 
finesl cabinel woods found in lhe Cerrado, s.1. Phaseoleae and Aeschynomeneae are now lhe focci of 
intense research into pasture management and improvement. The genera Swartzia, Acosmium and 
Bowdichia contain arboreal species of signiflcant stature and high frequency in lhe Cerrado, si. 
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APP EN DIX 
Check list of the species of Leuminosae known or reported from the Cerrado, 3.1. 
Abnis Adans. 
precatorius L.a 
Acacia Mil!. 
adhaerens Benth.a, farnesiana (L.) Wild.a,  paniculata willd.a, 
 plumosa  Lowea, Ç) 
Acosmiurn Schott in Sprengel 
brachystachyutn ( Benth.) Yakovla, P, dasycarpum (Vog.) YakovI a, P, elegans (Vog.) YakovLP, 
glabnfolium (Tui.) YakovI., nitens (Vog.) Yakovl.a, pseudoelegans Yakovi? 
Aeschynomene L. 
brasiliana (Poir.) DC a 
 ,fakata (Poir.) DC.a, q histrix Poir.a, 
 marginata Benth.a, 
 omboides  Benth.a , 
panicu lata wwd.a.  P, paucifolia Vog.a g 
Amburana Schwacke & Taub. 
cearense (Aliem.) A.C. S mjt 
Andira AI. Juss. 
cuyabensis Benth .a, P, 
 humilis Mart. ex Benth. 3 ' P, 
 inermis H.&X.P, laurifolia Benth.P,paniculata 
Bentha, 1 
,pisonis Mart.a, 
 stipulacea  Benth.m, 
 vermifuga  Mart .a, 
Arachis L. 
glabrata Ben th.r ,marginata Gardn5, lutescens Krap. & Ri goni'Ç pra sirata Benth.a, 
 tuberosa BCflffi? 
Bauhinia L. 
bongardi Steud.a,  P, burchellii BCflth.a, f , caloneura Malme, cheüantha (Bong.) B enth.a,l 
mensis H .B .K.a, P , 
 cupu lata Benth.a, 
 curvula  Benth.a, depauperata Glaz.a, dumosa Benth .a, b 
goyazensis Harmsa, m holophylla Steud., leiopetala Glfl.a 
 nítida Benth.a, e, puichelia Mart., 
rubiginosa Bong.a, 
 rufa (Bong.) Steud a, P tenella Benth.a, f, A 
Bowdichia Kunth 
major (Mart.) Benth., virgiioides H.B.K.a, p 
Caesalpinia L. 
puicherrima (14 sw.a 
Cailiandra Benth. 
axillaris Benth.a, 
 dysantha BCflffia, 1, longipes Benth.a, 
 macrocephala Ben th.a, 
 microphylla 
Bentha, m, parviJ7ora Benth.a, P, 
 pauciflora Griseb a 
 vfrgata B enth.a 
Calopogonium Desv. 
caenslescens HemsI.ti, 
 sericewn B enth.a 
Camptosema Hook. & Am. 
coccineum Benth.a, coriaceum (Nees. & Mart.) Benth.a, P, goiasana COfla, 
 isopetala (Lam.) 
Benth., nobile LindmY,pedicellatum Benifia scarlatinum (Mart. ex Benth.) Burk.a, tomentosum 
Bentita, p 
Canja L. emend Gaert. 
ferruginea (Schrader) Dc. var. fermgineaa k 
Cenostigma Tui. 
gardneriaè'mm TULa, P, macrophyllum  Tui .a 
Cen troto bium Mart. ex Benth. 
tomentosum Benth.P 
Centrosema (DC.) Benth. 
angustifotium (H.B.X.) B en tha, q bifidum Benth.a,  bracteosum B enth a, C brasiianuin Benth .a, q 
coriaceum Benth.a, 
 dasyanthum Benth. q  hastatum Benth.,pascuorum Mart .a, 
 venosum  Mart .a 
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Chaetocalyx DC. 
brasiliens (Vog.) Benth.a, 
 hebecarpa  Benth.a 
Chamecrista Moench 
acqsmifolia (Benth.) ma,j, k adenophora (Harins) IBa:J.k,adenophylk  (Taubj  IBa,amambaya  (ID) 
IR1 k,  apoucouita (Aubi.) IBa,  astrochiton (IB) IBa,hk,  auris-zerdae (ID) ID1' k  aurivilia (Benth.) ja, j,  k azulana (ID) ID1' k  basifolia (S.Tqg.) 18a, k bentharni (Ghesquiere) rni k, benthamiana 
(Harms 18a, j,  k bifoliola (Harins) IBa,J, K brachyblepharis (Hanns) k,  brachyrachis (Harms) 
IDa, 3' , bracteolata (Vog.) IDa,  frrevicalyx (Benth.) IDa,1, k, burçhellii (Benth.) ID' k, 
 caespitosa 
(Benth.) IDa, k, caiapo (IB) m1 k ca!ycioides (Coil.) Greenea, j k, carnpestris j, k campcola 
(Harins) IBa, ' k cardiostegia IDa, k trfica (Mart.) IDa,J,k  catiarae (IB) 	 k,  cavalcantina 
(ID) IBa, j k, celiae (IB) IDa, j k centiflora (ID) 	 ", chaetostegia (IB) IDa, ., k choriophylla 
(Vog.) IBa, J k, ciiolata (Benth.) IDa, j, k, cipoana (IB) IDas l 	 clausseni (Benth.) 18a,j, k 
continifolia (G. Don) IBa,J, k, crenulata (Denth.) IDa, 
 cristalinae (IB) IDa, J IC crom.'nyotricha 
(Harms) IDa, i, k cytisoides (Co11 .)IDa.J k dai bergiifoiia (Benth.) IDa,  dawsonii (Cowan) ffia, j,k 
debills (Vog.) 18a,  decrescens (Denth.) IBa,  decumbens (Benth.) IDa, j k densifolia (Benth.) 
IDa, j, k dentata (Vog.) IBa, b k desertorum (Benth.) IDa, j k, desvauxü (Co!!.) Ulipa, j,  k 
diphyila (L.) G reene a, b k distichociada (Benth.) IDa, j, k dumalis (Floehne) IDa, j, k elachisto-
phyiia (Harms) m3 k , exsudans (Benth.) ID1' k 
 fagonioides (Voe.) k 18a, j, fascicu lata (Mich.) 
Greenea, i, k feliciana (IB) IDa, j, k fihicifolia (Benth.) IDa, h Ic flexuosa (L.) Greenea, j k 
foederalis (ID) IBa, J' ,fragiiis (ID) 18a, J K, geminata (Denth.) IBa, j, k gilllesii (Harms) 181' k 
gonociada (Denth.) ID' gyrnonothyrsa (ID) IBa, j,!k hedysaroides (Vog.) IBa, j, k huntü (ID) 
IDa, j, k imbricans (ID) IBa j, k, incana (Vog.) IDa, 3' K incurvata (Benth.) 111a 
 isidorea (Benth.) 
IDa, j, k itambana (Benth.) k ixodes (IB) k, juruenensis (Hoehne) 18a, ,, k kunthiana 
(Schlect. & Ch.) IDa, j, lc kbourÜ4e (ID) m1' k iamprospenna (Denthj ID1' k, lavradiiflora 
(Harms) IDa, i, k, lavradioides (Benth.) IBa, is k lentiscifolia (Benth.) iDi , leucopilis (Harms) 
IDa, lomatopoda (Benth.) IDa,  lundil (Denth.) IBa, j,  k,pletioiODI& k machaeriifolia (Benth.) 
mas j, k moilicaulis (Harms) 18a, j'  k niultinervia (Benth.) 181' ,multiseta (Benth.) IDa,.1, k 
neesiana (Denth.) IDa, j, k nictitans (L.) Moencha, j, k nummulariifolia (Benth.) IDa, j,k obtecta 
(Benth.) IDa, i k ochnoacea (Vpg.) IDa, ' k ochrosperma (ID) mi k oligosperma (Benth.) 
IDa, 3' K orbiculata (Benth.) 1 Ba, is IC pachyclada (Hanns) IBa, J ",paniculata (Benth IDa, b k , 
paraunqnq (ID) IBa, i' , parvistip4a (Benth.) IDa, i' ,pascuorum (Benth.) IDa, J vhilippi 
(18) ID1' K 
 pilosa (L.) Greenea, h 1 planaltoana (Harms) IDa, L k pohliana (Denth.) ID3 K 
polita (ID) IDa, j k, ramosa (Vog.) IBa, j k repens (Vog.) IBa, j, k, rigidifolia (Benth.) IDa,J, k 
roncadorensis ÇB) IDa, Is k, roraimae (Denth.) G!eason3 ' 3, k, nigosula (Denth.) IDi k ,rorjata 
(Vog.) IDa, J rotundiÇoil lca (Pers.) Greene a, is saibra (Benth.) IBa,  secunda (Denth.) IB1 k, 
serpens (L.) Greenea, 1' , seticrenata (ID) IDJ' k  setosa (Vog.) IDa, j k sophoroides (Denth.) 
h IDa, k souzana (IB) I&' k 
 spinuiosa (IB) 18a, 
 stiilifera (ID) IDa, strictu!a (ID)IDai k subde-
crescens (ID) IBa, j, k supplex (Denth.) Britton 8 Rose ex Dritton &KllhÍP a , j k teplwosiijo-
lia (Benth.) 1R1 k, 
 tragacanthoides (Benth.) IBa, j, k, trichopoda (Benth4 Dritton & Rose ex 
Dritton & Kill Pa j k, urophyllidia (ID) IDa, ' k ursina (Denth.) IDa, 3' ,venatoria (Denth.) 18a,j, k, venulosa (Denth.) 11V' k, 
 viscosa (H.B .K.)IBaJ k, xantMdena 
 (Benth.) 181' k,  zygophy-
iloides (Taub.) IDa,i, k 
Clitoria L. 
densiflora (Denth.) Benth.qguianensis Benth.a, g 
Collaea DC. 
decumbens 	 glaucescens (H.D.K.) Ben th3 , macrophylla Benth3, neesii (DC.) Denth.a 
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Copaifaa L. 
cordifolia Haynea, coriacea MartY, elliptica Mart.a, 
 langsdorffli Desf.a, P, luetzelburghii Harmsa, 
malmei H armsa, P, rnaflii H aynea P jjg 1a oblongifoila Mart .a, p, trapezifolia Haynea 
Oatylia Mart. ex Eenth. 
argentea Desv.aj7oribunda Benth .a 
Ootalaria L. 
anagyroides H. B .K .a, 1 , 
 breviflora DC 5, depauperata Mart .C , 
 flavicorna Benth .a, q, incana L .a, 
juncea L.a, 
 leptophylla BenthY, ?naypurensis H.B.K. ° , nitens H.B X.a, 
 paulina  Schrank.a, pohliana 
pterocaulon Desv.a, q, retusa L!, stipularis Desv.a, q, unifoliata Benth.a, h, velutina 
Benth .a, q, vespertilio B enth.a 
Dalbergia Linn. f. 
fernigineo-tomentosa Hoehne, glandulosa Benth.a, 
 gracilis BCflth.a, 
 hiemalis MaimeP, miscolo-
bium Benth.a, 
 spruceana Benth.P, violacea (Vog.) Malmea, p 
Desmodium Desv. 
asperum (Desv.) poir, barbatum (L.) Benth.a, 
 canurn (GmeI.) Schinz. & The11., discolor Vog.a, 
leiocarpum D. DOfla, 
 pachyrhizum Vog.", platycarpum B enth.a, l, procumbens (MUI.) nIt Cha, 
sclerophyllum Benth,a 
Dialium L. 
guianense (Aubi.) SandwY 
Dimorphandra Schott in Sprengel 
biretusa Tw.a,gurdne,tna  TU1 .a, P, mollis Bentha, 
Dioclea Kunth 
bicolor Benth.a, coriacea Benth.a, erecta Hoehnet', latifolia ECflth.a, 
 paraguayensis Benth.a, virata (Rich.) A msh.a 
Dipteryx Schreb. 
data y0g a, P , 
 odorata (AubL) Wffld .a 
Diptychandra Tu!. 
aurantica Tu1YP,glabra Benth.a,P 
Enterolobium Mart. 
contortisiliquurn (Veil.) Morong, ellipticum Ben th .a, P, 
 incuriale (Veil.) Kuh!m.P, gummiferum 
(Mart.) MaeBr, 1 
Eriosema (DC.) G. Don 
benthamianum Mart. ex B Cfl tha, q brachyrhachis Harmsa, brevipes Greara, campestris Befl th .h 
congestum Be nth.a, 1 criniturn (ll.B.K) DOfla, c cupreum Hannsa, defoliolaturn Benth\ flori-
bundum Benth.a, glabrum Mart. ex Ben tIl.a,gkz iov ü Harmsa, heterophylluni Benth .a, c 
Greara, lagoense 	 longij7orum Benth .a, 
 longifolium 	 prorepens Benth.a, pycnan 
thum BCfl th .a, '1, 
 rigidum Bentha, !, rufum (H.tK.) G. Don a, q, simplicifolium (H.B.K.) G. 
Dona, q, stipulare &flffi.a, strictum B e tq 
Erythrina L. 
dominguezzi Ha sselera, 
 falcata Benth., mulungu Mart., velutina WilldY 
Galactia P. Browne 
benthamiana 	 boavista (Veil.) Burk.a, crassifolia (Benth.) T auba, I, decumbens (Benth.) 
Hoehnea, C, dimorpha Burk.a, eriosematoides Harmsa, 
 glaucesens H.B .K.a 
 P,greweiaefolia (Benth.) 
Tauba, h heringerii BU5k.a, hoehnei  Burk.a, irwinii  Cowana, 
 martü Benth.a, 
 nana  Burk.a, 
 neésü 
DCa peduncularis (Benth.) Burk.a, k previaefolia (Benth.) Taub», rhynchosoides B Cflth .a, 
speciosa (DC.) Brit.a, stereophylla Harrnsa, b 
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Harpalyce Moe. & Sesse ex DC. 
brasiliana Bentha, P, lepidota Taub.a, parvifolia Irwin & A SOYOa,  robusta Irwin & ArTOYOa 
Hymenaea L. 
courbaril La, 1' ,  ma.rtiana Haynea 1, stionocarpa Mart.a, P ,  stilboairpa Hayne 
Indiogofera L. 
gracilis Bong.3' g  lespedezioides H .B .K.a, q suffruticosa 11 a, e 
Inga Miii. 
afflnis PICa,  P,fagifolia  WÍIId.a, P, umbellifera (Vali!) StCUd .a 
Lonchocarpus Kunth 
campestris Mart., spniceanus BenthY 
Luetzelburgia Harms 
pra ecox (Harms) M almeht P 
Lupinus L. 
crotalarioides Mart. ex 	 vaginans BCfl th .a ,  velutinus Benth» 
Machaerium Pers. 
aculeatum Raddia, 1' ,  acutifolium vog.a P, amplum Benth .a, P,  anstzfolium Vog.', eriocarpum 
Benth., lanatum Tu1.P, mucronulatum Mart.a,  oblongifolia y0ga opacuin Vog.a& P,  villosum 
VogY 
Mimosa L. 
adenocarpa BCflth.a,  albida H. & B.', angusta Ben ffi .a,arachnoides  TaubY,asperata L.a,  barbigera 
Benth.a, brachFcarpa BCflth.a ,  brachycau lis Harms', ca!ycina 	 capillipes Benth!' h  claus- 
senti Berith.a, O conferta Bentha, , debilis Mart .a , densa  Benth a,h  distans Benth3, dumetorum 
St ..Hil .a , 
 gardneri  Benth.a,  goyazensis  Benth.a,  gracilis  Benth.a, b hapaloclada Malme, imbricata 
Benth .a, 11, invisa Mart.a, q, lanata Benth .a, li, lanuginosa Glaz. ex Burka, b, lasiocarpa Benth3, 
laticifera Rizz. & M attosa, P, rnicrocarpa  Benth.a,  nervosa Bong.,  neurolema  Benth.C,  obovata 
Benth.a, paludosa Benth.a, pavcifolia Benth.1', piara L .a,  pithecolobioides  Benth.a,  platyphyl&z 
BenthY, polycarpa Benth.', pteridifolia Benth.a,  radula  Benth.a, 1, rixosa Marta, C, sensitiva 
setosa Bentha, h, somnians H. & B .a,  stipularis  Bong.a,  subsericea  B enth.C, viscosê,xanthocentra 
Myrocarpus Aliem 
fastigiatus AllemY 
Parida R. Br. 
platycephala Benth.a, 
Peltogyne Vog. 
confertiflora (Hayne) B enth a, 1, maranhensis Duckea 
Periandra Benth. 
acutifolia BMh.a,  densiflora  Benth.a,  dulcis Martb, g heterophylla Benth.3' q,  mediterranca 
(Veil.) Tauba, b, g 
Phaseolus L. 
bracliycalyx Hasselera,  bracteolatus Nees & Mart .a ,  candidus veii)\ clitorioides Mart.a,  erythoro-
loma Mart. ex Benth3,Jirmulus Mart.a, q linearis H.B.1C.b,  longifolius  Benth.a,  longipedunculatus 
Mart. ex Benth.a,  monophyllus Benthft, obliquifolius Mart. ex Benth3, peduncularis H. B .K .a, 
pius Mart. ex Benth.,pmsira tus Benth .C,  semierectus  L.a,  truxillensis 
Piptadenia Benth. 
falcata Benth.P, macrocarpa Berith.,peregrina (L.) Benth. 1 , rigida Benth.a 
Pithecolobiurn Mart. 
campestre Spruce, multiflorum (HJ3.K.) Benth. 
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Piathymenia Benth. 
foliolosa Benth.a, 
 reticu lata Benth.a, P 
Flatypodium Vog. 
elegans Vog.at P,grandiJ7orum Benth.a, ", vinde y0ga 
Foecilanthe Benth. 
subcordata Benth.P 
Foiretia Vent. 
angustifoila vogY' h, 
 latifolia  y0g a q, psoralioides DC 1 
Fterocarpus Jacq. 
rohrll (H.B.K.) vahlP 
Fterodon Vog. 
polygaliflorus BCflffi.a, P ,pubescens Benth.a, 
Rhynchosia Lour. 
clausseni Bentha, q, edulis GTÍb.a, melanocarpa Greara, phaseoloides (SW.) 
Riedelielia Harms 
graciliflora Harr&' p 
Schrankia Willd. 
Unidentified specimen in the herbarium of the Universidade de Brasília. 
Sclerolobium Vog. 
aureurn (Tul.) Benth a, P, beaurepairei Flarmsa, paniculatum Vog.a 1 , 
 rugosum Mart.P 
Senna Mil. 
alata (L.) ROXb.a, bicapsularis (L.) ROXb.a, cana (Nees. & Mart.) IBa, k cernua (Balbis) IBk , 
chrysocanpa (Desvj IBa, corifolia (Benth.) IBa, k hirsuta (L.) IBk, kuhlmannii Hoehnek, macran-(hera (Coil.) IBa, , mucronifera (Benth.) 111a, k obtusifolia (L) IRa, occidentalis (L.) Link.', 
pendula (WiEd. IBal k, 
 pentagonia (P. Miier) IBk, pilifera (Vog.) IBa, k renifoninis (G. Don) 
IBk, rizzinü IB , rostrata (Mart.) IBk, rugosa (G. Don) IBa, k, setemznionalis (Viviani) IBk 
silvestris (Veil.) 18a, <, spectabilis (DC.) IDa, k splendida (Vog.) ID , tapa/ozensis (Ducke) IBk ,
, 
trachypus (Benth.) IB', uni/lora (P. Miier) IBk, velutina (Vog.) IDa, k 
Stryphnodendron Mart. 
adstringem (Mart.) covillea, C confertum Rizz. & Her.a, coriaceum Marta, P cristalinae Her.a, 
obovatum B entha, P, platyspicum Rizz. & Her.a,polyphyllum Benth.P, mtundifolium Mart.a, ) 
Stylosanthes Sw. 
acuminata Ferr. & costa' 1 , bracteata Vog.'1' q 
 capitata 'Vog.& h debilis Ferr. & Costa', gracilis HBKa, d grandifolia Ferr. & costa',guyanensis (Aubi.) Sw a, d hippocampoides Mohlenbrf1 humiis H.B.K.d, leiocarpa vog.d q, lineanifoila Ferr. & costad, macrocephala Ferr. & costa',
, 
rnontevidensis vog.a d, g, scabra  y0g a c, d viscosa sw.C, d 
Swartzia Schreber 
auricu lata Poepp.a, flaemingii Raddia, grazielana Rizz.a, 1, leptopetala BCflth.a, inacrostachya Bentil a, P, 
 mula/uga Vog.at P ,pllulifera Benth. 
Sweetia Sprengel 
fruticosa SprengelP 
Tephrosia Pers. 
adunca B entha, q, leptostachya Dca, q, nitens Denth.a, nufescens St.Hil .0 
Tipuana (Denth.) Denth. 
cinerascens (Denth.) Malme 
Vatairea Aubi. 
macro carpa (Denth.) Ducke 
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J'igna Savi 
paraguensis Benth.0 
Zornia J.F. Gmel. 
brasiliensis vog., diphylla 	 latifolia Sma, O reticulata Sm.a, c, ulei Harmsa,  vestita 
Mohlenbr.a , 
 virgata  Moric.a, q 
a Represented by a specimen lii the herbarium of the Universidade de Brasília. 
Reported to be found in the Cerrado, si., from the following literature: b) Cesar 1980; c) Eíten 1971; 
d) Ferreira & Costa 1979; e) Ferri 1969; fl Goodland 1970; g) Goodland & Ferri 1979; Ii) Heringer 
1971; i) Heringer etal. 1977;j) Irwin & Bameby 1978;k) Irwin & Barneby 1982;1) Ratter 1980; m) 
Ratter et ai. 1973; n) Ratter et ai. 1977; o) Ribeiro et ai. 1981; p) Rizzini 1971; o) Warming 1973. 
T José Vaus, personal communication. 
F1G. 1, The area of Cerrado, ii., vegetation in Brazil, adapted from Azevedo and Caser (1982). 
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FIG.2. Cerrado, s.s., on the Chapada da Contagem near Bras(iia showing the tortuosity ot the trees 
and shrubs; courtesy of Georgo Citen. 
CAMPO LIMPO 	 1 	 CAMPO SUJO 	 1 	 CAMPO CERRADO 	 1 	 CERRADO $8" 	 CERRADAO 
Ia 
CERRADO "sensu loto" 
F1G. 3. Styiized protiles of the tive categories af Cerrado, $i., vegetation, adapted from Coutinho 
(1978). 
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FiG.4. The main evolutionary radiations in the Leguminosae, from Polhiii et ai. (1981). 
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